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FOREWORD

The Defense Logistics Agency (DLA) Operations Research and
Economic Analysis Office (DORO) has developed the Contract Line
Item Price Analyzer (CLIPA), a prototype model to aid price/cost
analysts in evaluating multiple line item contract proposals.
The model will search the CLIPA Acquisition Management
Information System (AMIS) data base and help them find the lowest
applicable price paid for an item, and when there is enough
historical data, the risk of the proposed price. The
improvements in effectiveness due to CLIPA could easily increase
government savings on the cost of contr: by millions_of
dollars annually. . o

Poli¢y and Plans
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EXECUTIVE SUMMARY

The Defense Logistics Agency (DLA) Operations Research and
Economic Analysis Management Support Office (DORO) has developed
a microcomputer model to aid price/cost analysts (pricers) in
evaluating multiple line item contract proposals. By using a
simple menu, the model aids in: selecting line items to be
reviewed, accessing a parts data base, and statistically
analyzing the price history. It enables analysts to effectively
use price, quantity, delivery date and other information in a
special data base. The data base is extracted from the price
history part of the Air Force Acquisition Management Information
System (AMIS) data base. This Contract Line Item Price Analyzer-
Acquisition Management Information System (CLIPA-AMIS) data base
contains nearly 2 million buys representing over 900,000 National
Stock Numbers (NSNs) and approximately 1,200 Federal Supply Codes
(FSCs). The model can irdentify high cost-risk items in a
proposal and reduce the need to research low cost-risk items
having less impact. In addition to its analytical functions,
CLIPA provides browse, batch input and file maintenance, as well
as hard copy reporting features. The model also solves
connectivity, access, and response problems that have discouraged
pricers from using mainframe data bases.

The CLIPA model is a prototype that is undergoing field-test at
Defense Contract Management Area Office (DCMAO) Chicago, and at
Defense Plant Representative Office (DPRO) Martin Marietta,
Denver, CO. If field tests are successful the model can be
implemented without further developmental work. The model has
application for a multiuser local area network (LAN), although
the prototype is currently set up for the single user LAN mode.
(LANs connect microcomputers within a building so they can share
data, software, and peripheral equipment.) In either mode, CLIPA
will enable the LAN to leverage the large disk drive on its
fileserver, since each workstation in the network would not need
one.

CLIPA’s goal is to help pricers find the lowest applicable price
paid for an item and, if possible, compare it to the risk of the
proposed price. With this information analysts can make better
decisions about price reasonableness. Effective and efficient
reviews are important because the total value of Defense Contract
Management Command (DCMC) pricing cases is great. 1In FY 91,

775 DCMC pricers completed 35,483 pricing cases, including 18,255
for preaward surveys (valued at $90.5 billion) and 17,228 for
spare parts (valued at $4.4 billion). All of the spare parts,
and many of the preaward, cases involved tests for price
reasonableness. The overall caseload is about 46 cases per
analyst per year. The cases had a total value of $95 billion.

In FY 91, recommended savings were about $8.3 billion, of which
$1.3 billion were from reviewing proposed parts for price
reasonableness. With this magnitude of dollars involved, using
CLIPA as an analytic tool can increase contract savings
dramatically.
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S8ECTION 1
INTRODUCTION
1.1 BACKGROUND

When contract proposals exceed dollar thresholds in the Federal
Acquisition Regulations (FAR), Contracting Officers (COs) request
field pricing support. However, when there is not enough
information to establish price reasonableness, COs also request
field price support for smaller proposals.

1.1.1 CONTRACT PREAWARD COST PRICE ANALYSIS

Procuring Contracting Officers (PCOs) normally request field
pricing support for pricing proposals exceeding $500,000 for
fixed-price contracts and $1 million for cost type contracts.
Administrative Contracting Officers (ACOs), however, are required
to request pricing support on fixed-price proposals over $25,000,
cost type proposals over $100,000 and proposals involving
significant special tooling or special test equipment.

1.1.2 SPARE PARTS CONTRACT PRICING ANALYSIS

FAR 52.215-26, "Integrity of Unit Prices," requires that any
proposal submitted for the negotiation of prices for items of
supplies shall distribute costs within contracts on the basis
that ensures unit prices are in proportion to the item’s base
cost. Department of Defense FAR Supplement (DFARS)
215.805-5(c) (iv) says that pricing reports for acquisition of
parts or support equipment shall as a minimum include:

(A) A detailed analysis of each line item identified by the
contracting officer in the request;

(B) A detailed analysis of those line items where a
comparison of the item description and the proposed price
indicates a potential for overpricing;

(C) An analysis of the significant high-dollar-value items.
If there are no obvious high-dollar-value items, include an
analysis of a random sample of items; and

(D) An analysis of random sample of the remaining low-dollar
value items. Sample size may be determined by subjective
judgment, e.g., experience with the contractor and
reliability of its estimating and accounting systems.

DCMC policy requires pricers to follow FAR 52.215-26 and DFARS
215.805-5(c) (iv) . The spare parts guidance also covers the
review of bills of material.

Pricers need to use data bases to perform the above analyses.

Spare parts proposals may contain hundreds of line items,
however. Prior to CLIPA, price history data bases (if they were
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available and could be accessed) required pricers to access items
one-at-a-time by entering their manufacturer’s part number (PN)
or National Stock Numbers (NSNs). This was time consuming, and
as a result was usually not performed for all items in the
proposal. In addition, to review for obvious overpricing,
pricers must visually check all items to see that the prices are
consistent with perceived value and intended use. Until now it
was difficult for pricers to access the price history and
technical information to do this.

When an item is selected for detailed analysis, pricers analyze
its cost breakdown. This is done using a spreadsheet showing the
kasic elements of cost (depending on the contractor’s accounting
system) such as: material, direct labor, indirect costs,
royalties, and other costs.

1.2 SCOPE

The CLIPA data base contains nearly 2 million buys representing
over 900,000 NSNs and approximately 1,200 FSCs. The data was
obtained from the Enhanced Price History Data Base of the Air
Force Acquisition Management Information System (AMIS). Most of
the items in the data base are in aircraft, missile and related
FSCs. As a result they tend to be significantly more costly than
those in most other FSCs. Since the prototype data base is
concentrated in this area, it will be more useful to Defense
Plant Representative Office (DPROs) and Defense Contract
Management Area Office (DCMAOs) dealing with contractors in this
area. AMIS data was chosen for CLIPA to prove the technological
feasibility of the concept and because it is useful to pricers.

The data base can be reduced in size by eliminating outdated
information. However, since we expect to add other data bases we
did not try to do this for the prototype.

DORO did not design CLIPA for use on a Local Area Network (LAN).
However, it can be set up on a LAN, without modification, in a
mode that will allow it to serve one user at a time (no
filesharing). DORO will not modify CLIPA for LAN filesharing
until results from field tests are obtained. Standards and
mechanisms for electronic receipt, from contractors, of line item
(pricing) contract data, was not included in this project.

DORO is continuing to try to obtain additional data from AMIS,
including free on board (FOB) terms (origin versus destination)
and associated transportation costs.

1.3 OBJECTIVE

The goal is to help pricers find the lowest price paid for an
item. CLIPA will also furnish a risk factor for proposed item
price when historical data is available. This information will
enable pricers to make more informed decisions regarding price
reasonableness. Pricers have a heavy caseload combined with a 30
or 45 day deadline, and regulatory requirements for detailed
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analysis. Therefore, to effectively evaluate a price requires
easy access to historical pricing data. Information is available
from mainframe data bases, through microcomputers with modems, or
by dial-up connection to a national telecommunications network.
Analysts must sign on to such a data base and ask for data on an
item by item basis. Typically, these systems are not designed
for price analysts. They contain technical information for many
areas that analysts must sift through to pull out pricing data.
Consequently, dial-up data bases have many disadvantages,
especially for pricers. Querying these systems is time
consuming. Connectivity is a problem, since there are so many
places in the hookup for equipment or line failures. Recent
software advances have eased the problem somewhat. Dialup data
bases are seldom user friendly and continue to be frustrating to
use.




SECTION 2
METHODOLOGY

The first phase of this project identified the basic problem and
established the feasibility of the approach.

CLIPA has two components: the price history portion of the AMIS
data base, and a model to search for and analyze buy histories.
The appendix to this document is a user’s guide.

2.1 THE CLIPA DATA BASE

Emerging technology now enables mass storage of data at the
workstation. Single magnetic hard disks can store over 1,000
million characters (1,000 megabytes) of information.
Microcomputers can very quickly access this data. The CLIPA
project builds its data base using the pricing part of AMIS. It
resides on a 340 megabyte or larger microcomputer hard disk and
is indexed for rapid retrieval (including batch) of data. CLIPA
response time is less than 2 seconds on 80386 compatible
microcomputers. Until now, on-line mainframe inquiries have been
one-at-a-time, much slower, and more difficult.

As AMIS receives new acquisition data, the CLIPA-AMIS data base
will be updated (probably quarterly). To get this production
data from AMIS on a continuing basis, DLA will enter into an
Interservice Support Agreement (ISA) with the Air Force. (The
project has not yet selected the medium for distributing the
update data to the CLIPA sites.) AMIS will not continue as a
contract management system, however, its contract management
functions will be merged into MOCAS.

2.2 THE CLIPA MODEL

A simple menu operates the CLIPA model. The key selection is
"Price Inquiry and Analysis." (Other menu selections enable
batch file input, processing and maintenance.) The Price Inquiry
and Analysis function is used to:

- Retrieve and display the NSN buy history.
- Browse the data base by either NSN or part number.
- Perform an analysis of the NSN buy history
to determine the risk of a proposed price.
- Print a detailed report of the NSN buy history.

The "Price Inquiry and Analysis" display screen is designed to
include all key analysis and data in a visually attractive
format. (If the number of buys for an item does not fit on this
screen, the user simply scrolls to see the remaining buys.)

Help is available from every screen by pressing a function key.




2.2.1 INFLATION RATES

Analysts can choose from many stored tables of inflation rate
histories. Each table corresponds to the inflation history for
one or more classes of items. CLIPA applies the inflation tables
to the buys in the data base to adjust the historical prices for
the impact of inflation up to the appropriate date in the
proposed contract. Analysts can also change rates in the table,
or supply their own inflation rate table. (The pricing history
part of the data base is protected so that pricers cannot change
it inadvertently.)

2.2.2 RISK ANALYSIS

CLIPA performs a risk analysis on the proposed price. It is
meant to be a rule-of-thumb that will help decide whether a
detailed analysis (cost breakdown by element for the item) or
other investigative action is needed. 1In many cases it can serve
as an effective screen to identify line items that do not warrant
further action, as well as those that do. CLIPA indicates the
risk (chance) that the proposed price is too high. To do this it
infers whether the proposed price is taken from the same
population of prices as the historical buys. It does this by
computing the mean and standard deviation for the historical
buys, as well as the difference between the mean and proposed
price. Then it uses the standard deviation and the price
difference to find the chance (in statistical tables of the
Normal distribution) that the difference is significant.

Sometimes there are too few buys to make a statistical inference.
Still, as long as there is a useable buy history, judgments about
risk can be made without the statistical inference. The
automatic statistical inference will be a time-saver when there
are many line items in the proposed contract and each line item
has many historical buys in the data base.

CLIPA indicates risk as follows:

LOW RISK - If (by inference from standard statistical
tables of the Normal distribution) fewer
than 16 percent of the historical prices are
higher than the mean price plus the difference
between the mean and proposed price.

MEDIUM RISK - If proposed price is more than the low
risk cutoff, but less than the high risk (see
below) cutoff.

HIGH RISK - If fewer than 2.3 percent of the historical
prices are higher than the mean price plus
twice the difference between the mean and
proposed price.

2-2




R ]

EXCEEDS 25 PERCENT - If the proposed price exceeds the lowest
price paid within the last year by 25
percent (this overrides any low, medium or
high risk indication).

Obviously, the data base may not include all buys for an item.

(A buy could have been made by an activity not using AMIS.) As a
result, those DPROs who maintain small local price history data
bases, for their contractor, should continue to search those data
bases. They may have items or buys not included in CLIPA-AMIS.
If they do, the additional data will help to further test price
reasonableness. Also, this data could possibly include a
historical buy that enables the proposed price to satisfy the

12 month - 25% constraint.

The calculation of risk does not take into account the buy
quantities. In part, this is because it has not yet been
possible to identify price-quantity relationships (see section
2.2.4 below). This underscores the need to use the risk
calculation as a rule-of-thumb. On the other hand, the current
risk criteria, the 12 month -~ 25% increase test in DFARS
215.805-5(c) (1) (s=71) also does not take into account quantity
differences. That is, it does not require pricers to compare
buys having like quantities or to make some kind of quantity
adjustment when they are doing the test.

2.2.3 S8ENSITIVITY ANALYSIS

Analysts may find that some buys in the history are unusual
compared to others (because of either their quantity, price or
delivery date), and should not be included in the analysis. By
marking these buys on the screen they can have the model
recalculate the risk level without themn.

2.2.4 PRICE-QUANTITY RELATIONSHIP NOT IDENTIFIED

CLIPA does not consider any price-quantity relationship, even
though contractors often offer quantity discounts. This project
used the information in the CLIPA-AMIS data base to look for a
price-quantity relationship in a typical Federal Supply Class.
Such a relationship was not found. If they exist, they are
different for each vendor, rather than each supply class. We are
not sure that we will be able to identify specific vendor
relationships or that it will be practical to store them in the
data base. However, if one or more valid specific relationships
within a supply class could be identified, pricers might be able
to apply them to other vendors in the supply class. Accordingly,
this infers that these other vendors are capable of profitably
offering the same discount. Such an inference is really only a
very limited extension of the concept that they could offer the
same price. After all, this is the basis of the current
methodology anyway. If CLIPA is approved for Defense Contract
Management Command (DCMC)-wide implementation as we expect, we
suggest that this subject become a short, separate study.
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However, since CLIPA offers enormous benefits without
price-quantity relationships, it should be put to use as is. For

now, pricers will have to use their experience with the FSC, or
item, to estimate the relationship.




SECTION 3
CONCLUSIONS

There are two types of alternatives for reducing pricing case
workload: avoid the work, for example, by changing thresholds for
performing cases, or do the work more effectively using efficient
data base searches and analytical modeling. More effective
means of price analyses have benefit in that contractors will
submit more realistic proposals.

3.1 BENEFITS

CLIPA provides easy access, not previously possible, to
historical pricing data. The model saves time and makes
analyzing cost proposals simple. It uses mathematical models to
screen data for comparable item costs, and test the proposed
costs for reasonableness. Pricers will make better decisions
regarding price reasonableness. The analyses will be more
informative and provide documentation. The model will

serve as a tool during negotiations and in discussing price
changes.

All spare parts pricing cases and some preaward pricing cases
test price reasonableness. Preawards also analyze the
contractor’s financial capability to produce based on financial
ratio analyses and/or cash flow analysis. As a result, CLIPA
could potentially be used for 17,000 pricing cases per year.
Ultimately, the actual number would depend on how often proposed
NSNs are found in the CLIPA~-AMIS data base (and other data bases
that can be added). Based on our estimates, price reasonableness
type analyses have recommended savings of about $1.3 billion.
Rapid access to pricing histories (those in AMIS and others), and
the use of the analytical models, can result in improving
recommended savings. We conservatively estimate the potential
increase at 5 percent, or $65 million. To be further
conservative, by assuming DLA-wide implementation is not
imnediate, we estimate the first year savings at 10 percent of
this amount, or $6.5 million.

This model will be made available to procurement activities
outside DILA.

3.2 STATUS OF PROTOTYPE

CLIPA is undergoing field test at DCMAO Chicago and DPRO

Martin Marietta, Denver, CO. We are seeking sites to expand the
field test to include several DPROs, especially some that were
formerly Air Force DPROs. Expanding the field test is important
for two reasons. First, some DPROs (and DCMAOs) may dea’' with
NSNs in the CLIPA-AMIS data base much more frequently than
others, while other activities probably will not use the data at
all. Second, for activities that could use the data, timing of
proposals can negate usefulness. To measure the results of the
test, the prototype will internally track both the total number
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of inquiries and the number of inquiries that were successfully
found in the data base. If field tests are successful CLIPA can
be implemented without any further developmental work.

3.2.1 AMIS FOB AND TRANSPORTATION COST DATA

It was not possible to get AMIS FOB and transportation cost data
at the time the other pricing data was obtained. Efforts to get
it are continuing. This data is highly desirable, however the
model can be used without it.

3.2.2 LAN APPLICATION

The technological landscape of DLA is changing. For example,
LANs have been, and continue to be installed. CLIPA is an
excellent application for a multi-user LAN, although the current
version will only run on LANs in a single-user mode. The model
can leverage the large disk drive on the LAN fileserver since
each network user does not need one. Also, CLIPA does not
involve any special software purchases or licensing agreements.
Having the data base on LANs will facilitate updates.

3.3 FOLLOW-ON D LOP WO
3.3.1 LAN VERSION DEVELOPMENT

Because a multi-user LAN version of CLIPA offers excellent
opportunities, development of such a version should be undertaken
upon successful completion of the field test. The estimate for
this development work is one staff-month.

3.3.2 OTHER PRICING DATA BASES

CLIPA can be used with other data bases. If buy histories in
other DoD-wide data bases have adequate pricing data, it is
possible to add them to the existing CLIPA-AMIS data base.

The feasibility of adding existing local DPRO data bases to
CLIPA-AMIS at the DPRO should be reviewed. An example of this is
adding a local DPRO Raytheon data base to CLIPA-AMIS at Raytheon.
Such a measure, though limited would be helpful. Obviously, if
feasible, a more desirable approach would be to add all such
local data bases. This would capture already existing price
history data. Therefore this would be extremely useful (even if
in the future DoD could implement an ideal pricing data base that
began tracking data for all buys at all Government activities).




S8ECTION 4
RECOMMENDATIONS

We recommend that upon successful completion of the field test,
CLIPA is installed DCMC-wide and made available to pricing. 1In
addition to pricers, it should be available to ACOs. ACOs could
use it on proposals lower than the thresholds (when performing
analyses is discretionary), in lieu of requesting assistance from
pricers.

The model is an ideal application for LANs. Where possible, the
model should be installed on LAN fileservers since they are now
being put in place.

Pricers can easily learn CLIPA in about one hour. However, in
order to take full advantage of the capabilities and features of
the model several people in each district should be formally
trained. These pricers can then train the remaining pricers in
their districts.

The model, and methodology, may also be used for supply center
data if the supply center data base is substituted for the CLIPA-
AMIS data base.

DCMC should sponsor a follow-on project to locate other DoD data
bases that could be added to the prototype data base.
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SECTION 1
GETTING STARTED

CLIPA is an interactive microcomputer model designed to provide fast access to
the pricing history of many products purchased by the U.S. Government. Its
primary function is toanalyze buy histories retrieved from an extensive
data base of pricing information. In addition, CLIPA provides hardcopy
reporting, browse, and analytical functions, as well as batch input and file
maintenance features.

The CLIPA database contains nearly 2 million 1line items of buy history,
representing over 900,000 National Stock Numbers (NSNs) and approximately
1,200 Federal Supply Codes (FSCs). The data was obtained from the Enhanced
Price History Data Base of the Acquisition Management Information Systems
(AMIS).

All functions in CLIPA are selected from a Main Menu. Each option of the Main
Menu corresponds to one of the sections in this guide. Reference is made to
related topics as they apply. Sections 2 through 5 summarize the procedures
on how to interactively query the database. Read these sections first and
refer to other sections as necessary.

If you experience file ascess errors while using CLIPA, check to see that the
directory paths to the database files conform to your system’s configuration.
This should be done during installation. Refer to Section 10, File
Specifications, for information.

To start CLIPA, change to the CLIPA directory, and type:

CLIPA [ENTER}

Direct questions and comments to:
DORO-C
P.O. Box 66422
Chicago, Illinois 60666-0422
DSN 930-5909 Commercial: (312) 825-5909




SECTION 2
CLIPA OVERVIEW

This section describes the basic structure of the CLIPA data base, and how
the search and retrieval process is done.

The CLIPA database has two files: the pricing history file, referred to in
this text as the history file; and the part-number/NSN cross-reference file,
referred to as the part number file.

The history file is the primary data file, and contains a detailed buy history
of all items in the database (see Appendix C for a list of CLIPA data
elements). The part number file only contains part numbers, FSCMs, and NSNs,
and does not contain buy history information. It is used to cross-reference
part numbers with their assigned NSNs. The history file is sequenced by NSN;
the part number file by part number and FSCM.

CLIPA reports all buy history information by NSN. However, retrieval can be
requested by either NSN or part number. The following rules govern the search
and retrieval process, and also serve as guidelines for browsing the database
files manually:

- If retrieval is requested by NSN, CLIPA searches the history file
directly, and retrieves the buy history of the requested NSN. 1If
multiple part numbers are assigned to the same NSN (as is often the
case), then all part numbers assigned to the NSN are retrieved.

- If retrieval is requested by part number, CLIPA first searches the
part number file to find the NSN assigned to the requested part
number, and then uses the NSN to search the history file and
retrieve the buy history of the NSN. If part numbers other than the
requested part number are also assigned to the NSN, then they are
retrieved along with the requested part number.

- If retrieval is requested by part number, and more than one NSN is
found assigned to the requested part number, then only the first
occurrence of the NSN is used to search the history file and
retrieve the buy history. In addition, a screen message is issued
to indicate multiple NSNs were found for the requested part number -
a warning that the selected NSN may not be the desired NSN, and that
another search may be necessary.

Multiple N3Ns can occur for two reasons. First, it is not uncommon for two or
more manufacturers to use the same part number, so each instance identifies
a different type of product. For example, the part number "345" may refer to
a circuit board in one manufacturer’s inventory. In another manufacturer’s
inventory, it may refer to a box of file folders. Part number "345" would
then be assigned to the NSN for both circuit boards and file folders,
resulting in multiple NSN assignments. If you request part number "345",
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CLIPA cannot determine if you are looking for circuit boards or file folders.
Only the history of the first NSN encountered (e.g., the NSN for circuit
boards) is retrieved, and CLIPA indicates there is at least one other NSN that
was not selected.

Second, multiple NSNs may be the result of errors in the data.

In either case, one way to help determine a unique NSN is to supply the FSCM
in addition to the part number. The Federal Supply Code for Manufacturers
(FSCM) refers to a specific manufacturer, and only the NSN assigned to the
part number for that manufacturer is selected. If the FSCM is unknown, or
multiple NSNs still occur because of data errors, then the browse function is
used to locate the desired NSN. This is the recommended procedure for most
cases. See Section 4.6, Using the Browse Function, for further information.

Here are some suggestions which may make your work a little easier:

- If both NSNs and part numbere are available, it is usually easier
(and faster) to browse and retrieve by NSN.

- If you are working with a list of several NSNs (or part numbers),
use the browse function, preferably after sorting the list first.
This allows you to work your way through the items in the list and
process each NSN (or part number) as it is found, without typing the
complete values in manually. This method also makes it easy to spot
multiple NSNs.

- If you are working with part numbers, it is not necessary to supply
the FSCM manually. Instead, let CLIPA detect and report any
duplicate NSNa, and then use the browse function to determine the
desired NSN.




SECTION 3
MAIN MENU

When CLIPA is started, the Main Menu is the first screen to appear.
This is the only menu in CLIPA. Each of the menu options is summarized below.
To select an option, use the up and down arrow keys to position the pointer in
front of your choice, and press ENTER.

Main Menu

> Price Inquiry and Analysis
Batch Input
Batch File Processing
Batch File Maintenance
File Specifications
Exit to DOS

Arrow keys to move pointer <ENTER> to select

Press Fl1 for Help

Pricelnquiryand Analysis Thie is the main feature of CLIPA.
Select this to interactively query
the data base, display and print
price history information, browse
the data base, and perform data
analysis.

BatchInput Input and save data selection and
retrieval information for batch
processing at a later time.

Batch File Processing Process a batch file (or files) from
above, generating a price history
report for each NSN.

Batch File Maintenance List, delete, pack, copy, and rename
batch files.

FileSpecifications Specify pathnames to CLIPA database
files and batch files.
Exit to DOS Exit CLIPA and return to DOS.

Help is available on every CLIPA screen by pressing Fl.
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SECTION 4
PRICE INQUIRY AND ANALYSIS

4.1 INTRODUCTION

Price Inquiry and Analysis is the first option on the Main Menu and is the
main feature of CLIPA. With this function you can:

- Retrieve and display the buy hist